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Abstract - The adoption of information and communication technology (ICT) in  small and medium enterprise in Indonesia is left behind if it is large-scale enterprise. This preliminary study reports on several predictors which influence SME’s owner’s decision to adopt information and communication technology, such as computer, internet, and mobile phone. A behavioral model was developed based on previous research on technology adoption in SME. The  model for major research consist of six predictor, they are performance expectancy, effort expectancy, social influence, facilitating condition, self-efficacy, and computer-anxiety. The type of information technology that will be analyzed is e-commerce system.   This preliminary study only used five predictor- cost, easy of use, ICT worthy, ICT productivity, and ICT effectiveness. Discriminant analysis shows that those variables significantly can predict the ICT adoption level which measured as binary variable- adopter and non adopter.         





Small businesses in Indonesia embrace important role within national economy. This role is potentially influenced by the recent rapid changes of information technology. The statistic data shows that the number of small-scale businesses in Indonesia are 40 137 773 persons or 99.85 percents of the people working on the small businesses. Meanwhile, the number of the workers involved in this industry are 65 246 294 persons or 88.59 percents of the total workers. The contribution, however, has not supported this industry yet. It is 3.37 percent compared to the middle and big businesses that comprise 10.98 percent and 87.70 percent [1].

The weaknesses of the small and middle industry in Indonesia deal with market orientation, human resource quality, technological mastery, market access, and capitals. One of the weaknesses is related to the aspect of information technology application. Where as the rapid growth of the information and communication technology affects the world economic development. The major weaknesses of the Small and Middle Enterprises (SMEs) in Indonesia is the capability and aggressiveness to access the markets of SMEs which is still restricted and the limitedness of information technology utilization to make IKM more dynamic and progressed [2].

The information technology condition of Indonesia is relatively left behind if it is compared to the other countries. This can be noticed from the availability of the information technology infrastructure, the number of computers used in the companies, or internet access. World Bank (2000) reports the advantages of information and communication technology (ICT) in Indonesia. They are the ratio of the computer 9.9 per 1000 people, telephone connections 91 per 1000 people, the number of the internet host 0.8 per 10.000 people and internet user of 2 million people. Investment on ICT is noted as much as US$ 3.54 Billion or 2.2 % of PDB with ICT per capita as much as US$ 16.6 [3]. While, according to OECD (2004), obstacle factors of ICT use by small and middle scale business consist of (a) unsuitable business process, (b) limited knowledge of managerial and ICT use, (c) development cost and electronic system maintenance, (d) computer network and communication infrastructure problem, (e) issue of trust and ICT security, (f) uncertainty of law, and (g) various kinds of related challenge  by electronic business process adoption [4].  

The application of information technology in small and medium-scale businesses is not easy, especially if it is related to the weaknesses found in the management of small-scale businesses. The main problem is due to the prior perception that information technology is expensive and complicated to be utilized by the small-scale entrepreneur. The second problem is the unavailability of the information technology infrastructure that does not support the implementation of information technology. The third problem concerns with the educations and skills of the human resources in using the information technology.

The profound research on the information technology in the small-scale is important to analyze the aspects of information technology application in Indonesia, particularly to identify how far the above problems become the determining factors in the application of information technology and what are their implications towards the performance of small businesses in Indonesia. The success of information technology application brings a wide range of dimensions which cover the parameters used to measure the effectiveness of the information technology functions and also parties or groups utilizing the applications of information technology. To the small-scale businesses, the major party that dominantly concerns with the decision making is the owner and the executives. They embrace important roles in the decision making which utilizing information technology in their companies. Besides, their involvement in the process of technology adoption holds important factors in improving the intensity of the use of information technology.

2. Theoretical Framework and Research Model

Studies on the application of information technology within small and medium enterprises have been limited as to compare with the application of this technology within corporations or large enterprises. From 58 published studies on the adoption of information technology by small and medium enterprises that have been critically reviewed, only 10 studies which are focused on the effect of IT adoption on small and medium enterprise’s performance, and only one study whose focus was on the difference effects of IT adoption between SMEs and corporations [5]. Based on types of information technology, it is found that only 27.27 percent (16) studies whose focuses were on relationship between information technology and SMEs using information technology in general terms (i.e., personal computer and applications), 54.54 percent studies on internet technology and communication, and 18.18 percent studies on combination of the two.

Results of descriptive Meta-analysis on 11 published studies which focused on the application of information technology within SMEs showed that all studies are categorized as ”post-adoption process” or ”post-adoption decision”, i.e., focusing on types of information technology that have been used. In addition, all studies used ”cross-sectional approaches”. Measurements of  intensity of information technology application used  by all studies were ”self-reported” in nature or based on reports provided by the study subjects.

Studies of the adoption of information technology within SMEs which used Technology Acceptance Model—TAM in their analyses are generally applied Structural Equation Model—SEM. Studies which did not use TAM were divided into two categories: (i) using ”conventional” statistical analyses; and (ii) not using statistical analyses. Proportion of the three—based on analyses methods—categories studies are as follows: (i) 36.36 percent or 4 studies used SEM; (ii) 45.45 percent or 5 studied used non-SEM with other statistical tests; and (iii) 18.18 percent or 2 studies used non-statistical analyses (i.e., case studies using production functions).

Methods of analyses used in studies on the application of information technology within corporations (large scale enterprises) besides TAM are other statistical analyses which are aimed at analyzing the effects of  information technology investments on large scale enterprises’ performance. The number of studies the effects of information technology investments on SMEs is relatively limited as to compare with the number of their counterparts. From 22 studies on the relationship between information technology investment and enterprises’ performances, only 5 studies which focused on Sees’ performance. These include studies conducted by Puerto (1999), Bitler (2001), Dulipovici (2002), and Organization for Economic Cooperation Development—OECD (2004), and Jones and Kochtanek (2004) [6,7,8,9, 4]. Regarding investment model and its relations with enterprises’ performances, Kohli and Devaraj (2003) stated that there are two analyses which are usually used. These include (i) regression analyses and economic of production functions and (ii) descriptive analyses and correlations [10].

The application of technology within companies will be commenced by the use of such technology by individual. To put into consideration that the key individual in SMEs is the owner of the SMEs, therefore the intensity for the use of computer technology by the owner of SMEs is assumed to give influence toward the intensity in the use of computer technology by the organizations or companies. This influence that will be reviewed in this research, as suggested by Myers and Koppelman (1997). The final point of this chain of influence is the influence of the intensity in the use of technology toward SME’s performance [11].

The owners of SMEs themselves are the most significant individuals in determining the company’s directions and policies, including the use of computer. The result of the research shows that there is a close relation between the owner of small business’s perception with the computer system and the actual use of such computer system (Heilman, Finnel, and Glorfeld, 1999) [12]. Meanwhile, Riemenschneider and Mykytyn (2000) suggested that SME key character as the end user of information technology tended to put its attention to computer self-efficacy, that is aspect of training and ability in using computer system [13]. In addition, Brown (2002) added the variable of computer anxiety in his research discussing the adoption of web-based technology in developing countries; the end result shows the existence of massive influence toward the adoption of such technology [14]. According to Kleijnen, Wetzels and Ruyter (2004), computer skills were the moderator variable for PEOU [15]. Mirchandani and Motwani (2001) found that the computer skills were predicator variable in the adoption of e-commerce by small companies, with positive correlation score [16].

Lee and Runge (2001) concluded that the company’s innovation possessed actual influence toward the adoption of information system by SMEs; nonetheless in the case of internet adoption, those variables had no influences [17]. Lee stated (2004) that the adoption of e-mail by SMEs owners or managers is influenced by their innovative ability [18]. Based on the research conducted by Bresnahan, Brynjolfsson, and Hitt (2000), there were relations between the education and the skills of computer end-users, although the relation is relatively minor with the work computerization and the intensity of information technology usage by end users [19]. 

Review on the use of information technology within companies nowadays is generally divided into 2 categories or main researches, (1) review how technology is adopted and (2) review on the influence of information technology investment toward company’s performance. Recommendation from both research categories may be used as an argumentation to combine both kinds of researches by combining investment effect, adoption level, and various changes caused by the company performance. The measurement of adoption itself is in the form of categorical or in binary system. So this doesn’t apply non-adopter and adopter. The result of the Bitler’s research (2001) generally shows that there is a difference between demographic variable and performance among adopter companies and the non-adopter ones [7]. Meanwhile, Dulipovici (2001) discovered the use of internet by SMEs has increased the performance compared to performance occurred in the last year and also to the estimation of the following years [8]. Based on the theoretical review and previous research’s results, thus a set of hypothesis and research model is completely presented in the following figure.


Figure 1. Research Model
3. Methodology

Subject of this research is member of Indonesian Small Entrepreneur Association (Himpunan Pengusaha Kecil Indonesia/HIPKI) will attend small business meeting activity with minimum number of research’s sample is 300 people. The kinds of information system observed is in the form of website which have several feature, such as product information, business and knowledge sharing, and on-line discussion forum, as well as electronic ordering for potential buyer. The research design is in the form of longitudinal study for 6 months. The measurement instrument used is questionnaire adopted from several researches that have employed economic model adopting information technology that covers epidemic model, rank model, order model, and stock model and also behavioral theory of technology users, particularly technology acceptance model (TAM) and Unified Theory of Acceptance and Use of Technology (UTAUT). To measure the variable, we use Likert Summated Rating with 5 scales. 
Detail measures are presented in Table 1. Most of the measure was adopted from previous study, especially Venkantesh (2003), Eastin and LaRose (2000), Brown (2002), and Kleijnen (2004) [20,21,15]. The firm’s adoption level was measured by web statistic for major research and as binary variable for preliminary study, asking  whether or not the firm has adopted each specific ICT- computer for business, internet technology, and mobile phone.







Internet-Self efficacy	4	Eastin and Larose (2000)
Internet-Anxiety	4	Brown (2004)
Cost perception	3	Kleijnen (2004)
Adoption Level	Binary Variable	Le (2004) 
	Actual UsageUsing web statistic	-

To test the measurement instrument, Content Validity Ratio (CVR) and Alpha Cronbach are employed. Meanwhile to test construct validity, principal component analysis is employed. Several tests are used to know the profiles of respondents; they are independent sample t test, paired samples t test, factor analysis with principal component analysis, cluster analysis. To analyze the behavior changes in using information technology, in the frame of longitudinal study, the writer will use regression analysis by considering time lag. The major research will use the analysis of structural equation model (SEM) that will be completed by applying regression analysis. Path coefficient score structural equation will use standardized variable and standardized coefficient. In addition, to identify the direct and indirect effect, structural equation in form of reduced form is employed.




4.1 Prototype of E-Business 

The prototype of information system that will be accessed by end-user is e-business system. This system have several feature or services, such as (1) user authentication through exclusive user ID and password, (2) electronic product catalogue which can be updated by authorized SME owner, (3) official website for each company, (4) electronic product offering and, in other side, electronic ordering system which can be utilized by potential buyer, (5) electronic discussion forum, (6) e-magazine, and (7) web linking to relevant resources. The system will be accomplished by web statistics which shown user activity on the web. This web statistic will be utilized for measuring actual usage. The front-page of prototype can be seen in the following figure.


Figure 2. Prototype of E-Business System
4.2 Sample Characteristics 

One of the broader objectives of this preliminary study was to determine the level of information and communication technology (ICT) usage among SMEs. The type of ICT is computer, internet, and mobile phone. The level of adoption measured in categorical variable, they are adopter and non-adopter. The number of respondent is 63 business owners which recruited in Jakarta. The characteristics of sample are shown below in Table 2.

Table 2. Sample Characteristics















Sample characteristic show that SMEs dominated by male (84.1%) and trade sector (57.1%). The number of company which has a legal entity is only 20 companies or 31.7 percent. Mobile phone technology is the most widespread technology used by over 73% of SME owners. This is followed by computer usage in company, used by over 38% of company. Only 5% of the business owners adopted internet technology. 

4.3 User Perception about ICT

Perception about ICT usage from SME owner’s perspective can be seen in Figure 3 for computer adoption and Figure 4 for internet adoption, and Figure 5 for mobile phone adoption. Perception of ICT usage concist of  procurement or access cost, perceived easy of use, ICT worthy, ICT productivity, and ICT effectiveness.

The survey shows that there is a higher advantage to the businessmen who already utilized computers in their workplace than those who haven’t utilized computers. Of computer utilization, the highest proportion of the gap is found in the convenience use of the computer. The next proportions that follow are as the following: the importance of the computer usage, the advantage of the computer to increase the effectiveness and productivity. Meanwhile, of the internet, all items show that there is a higher gap on it than the perception to the computer.


Figure 3. Perception about Computer Usage


Figure 4. Perception about internet usage


Figure 5. Perception about mobile phone usage

Can the decision to be adopter non-adopter be predicted based on the perception to the computer usage, internet usage, or mobile phone? The preliminary analysis using discriminant analysis is used to answer the above question. The detail result can be seen in table 3. This table shows the computer adoption in small and medium enterprises.

Table 3. Classification Results of Computer Adoption a






a 90.5% of original grouped cases correctly classified.

The result of discriminant analysis shows that decision to adopt computers can be predicted using level of prediction 90.5%. Prediction model using discriminant analysis is very significant that is 0.327 and 65.385 for Wilk’s Lambda and Chi-square. Variable that indicates the highest discriminating power is computer worthy followed by easy of use. Perception analysis on the internet usage and its relation to the decision to adopt or not to adopt the internet is not significant because of the small numbers of the internet users. Meanwhile, the discriminant analysis for mobile phone adoption can be seen in table 4.

Table 4. Classification Results of Mobile Phone Adoption a






a 93.7% of original grouped cases correctly classified.
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